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CONSOLIDATED AIRCRAFT CORPORATION Pact 1 


| SAN Осо CALIFORNIA | 
Mende Š AIRPLANE Rr r No 28Е4027 
WO | INTRODUCTION 





This report is written to include all details of Navy 
'"f£pecification fSR-16E which pertain to Consolidated Aircraft 
Corporation airplanes that are being built for the Bureau of 
Aeronautics, А 


: Paragraph numbers in this report correspond to those 
іп Specification SR-16E, : I I К 


Report #23Е4027-1 is for Агщу Air Согрв contracts 
and is in accordance with Air Corps Specification #32310А, dated 


Net. 20, 1941. 









» 
Revised | 
“Бес, 1, 1941. 
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ы SAN DIEGO. CALIFORNIA 


MODEL Я РЕЧЕ REPORT No E 
STANDARD BONDING PARTS 


мг. 


Bonding Parts Called for by Part Name 6. to be of the 
following, types and sizes: 


Self-Tapping Screw: То be іп accordance with Navy Depart- 
ment Specification 3-92, Sizes: #652 Ron oh #652 x 1/2, 


#652 x 5/8, #852 x 1/2, Lis х 5/8, #1021 x length аз 
йүн : 

(FEN 

oothed  Iockwasher Shekeproof, or equivalent, АМ - 956 


м“ 
Aluminum Alloy Screw: АМ515р8-, Q5106D10- . 
Lengths as required. 


Steel Screw: АМ515-8-, AN520-10- lengths as required. 
Aluminum Alloy Stop Nut:  AC265D832, АС56501052. | 
Steel Stop Nut: АС565-832, АС365-1052. 

Aluminum Washer:  AN960ALB, AN960AL10. * 


- ` Alclad Clamp: Q900AL-(diameter as required)- -8, q925AL- 
(diameter ав required). | | 


Steel Clamp: 52095 (diameter аз required )-8, 4907- -(diameter 
aś төшігей)-8. | 


Phosphor Bronze Clamp: 'Q907P- (diameter as required) -8, 
4925Р- (diameter. as required. 


Bonding Braid Assembly: 9508 (terminela, width к length 
and material as. required | 


Steel Plain Nut: AN340-8, AN3L5-10 | 
Alum Alloy Plain Nut:  ANSLODB, AN315D10 
Steel Wing Nut: AN350-1032. 
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MODEL MEE AIRPLANE 


December 1, 1941 


Bonding requirements for Army Air Corps Aircraft 


Note 1, This report 1s taken from Air Corps Specification 
%52510А dated October 20, 1941 апа supersedes all 
28Е4027-1 терот previous to the date of this 


P 2 - revision, 


Й © e А f (ере | 
Note 2, . This report must be followed very closely by all > >» -œ 
departments, | 
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MODEL... _ ...._ AIRPLANE REPORT мо.28Е4027 -1 
D-8. BONDING 
D-8A | Bonding is required to make all parts of the airplane an 


integral electrical пава, A bond is a good electrical connection 
which has a resistance approximately equal to that which would өх- 
ist 1f the two parts were integral, When bonds аге used they shall. 
conform to 9508 whenever possible. 


D-8b The number of bonds which are required іп а given airplane 
сап be reduced to а minimum by carefull design. Parts which are 
insulated do not require bonding. Joints which form good electri- 
c&l connections and whose resistance values do not exceed those 
given below require no bonding. Parts which аге dropable in flight 
require no bonding. Normally those parts which can vibrate апа | 
thereby make intermittent or high resistance contact with the struc- ` 
ture are the only ones which require bonding. 


D-8c Bonds shall be in accordance with Q508, excapt in special 
cases. Рог special bonds consult the Electrical Group, 


р-ва Not less than 4 bonds of not less than 50 amperes capacity 
each shall be installed across,the shock absorbing elements of the 
engine mount, The prefered installation 4в а bond of not less 

` than 29 amperes capacity across each shock absorbing element. 


D-8e The ` distance between bonds 1s not restricted. *Hbwever, 
this distance shall be such that the resistance values of Paragraph 
D-8f are not exceeded. When making bonds between two metal parts - 
these parts shall be free of protective coating or finish before 
the two parts are jointed. After the. bond is made а protective coat- 
1ng shall be applied. z Е | Ro: 


D-8f ` The bonding of the PRENNE ЕТЕ", shall Us tasted with 
a milliohmeter by measuring the resistance between the aircraft | 


. Structure and the various items of equipment. The resistance from 


items of electrical and radio equipment including their mountings 
to structure shall not exceed .001 ohm. Тһе resistance from engine 
to engine mount shall not exceed .001 ohm. The resistance from ` 
structure to other items suok as- control surfaces, instrument Board, 
bomb racks, cowling, nacelle covering, seats etc., shall not exceed, 
.004 ohm, | | | 


D-8g EZ The following bonding requirement shall be applicable to 
eon. сот 
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NAVY AERONAUTICAL SPECIFICATION 12 Мау 1936 
ELECTRICAL.BONDING OF AIRPLANES · 


EXTRACT FROM ESPIONAGE ACT 


"Section 31. Unlawfully obtaining or permitting to be obtained 
information affecting national defense, *** ог (d) whoever, lawfully 
or unlawfully having possession of, access to, control over, or being 
intrusted with any document,,writing, oode book, signal book, sketoh, 
photograph, photographic negative, blueprint, plan, map, model, instru- 
ment, appliance, or note relating to the national defense, willfully 
communicates or transmits or attempts to communicate or transmit the 
same to any person not entitled to receive it, or willfully retains 
the same and fails to deliver it on demand to the officer or employee 
of the United States entitled to receive it; ог (e) whoever, being in- 
trusted with or having lawful possession or control of any document, 
writing, code.book, signal book, sketch, photograph, photographic 
negative, blueprint, plan, пар, model, note, ог information, relating 
to the national defense, through gross negligence permits the зале to 
` be removed from its proper place of oustody or delivered to anyone іп 
_ violation of his trust, or to be lost, stolen, abstracted, ог destroyed, 
`„ Shall be punished by а fine of not more than 310,000, or by imprisonment 
` for not more tham two years OF both." PE | 


А. APPLICATION и. a" 
А-1. General.-This specification.is drawn to present detailed 
instructions for the application and test of electrical bonding.of 


airplanes.  Tne following reasons are ziven to show the importance and 
necessity for good bonding: š С | 


1. To insure that all parts ог the airplane shall 
| be of equal electrical potential to prevent © 
leakage or sparks creative of- radio noises, and 
injurious to efficient radio communication. ; 
2. To provide a trensmitter and receiver ground 
m ` (counterpoise) oonnection of maximum effective- 
' "ness by interconnecting аз large а пезз of 
..metel ag,ppssible.  -” . 
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a” viations from th specification will be permitted only 17 covered by 24 
the detail specifíication for the particular airplane, ог 17 approved | 

іп writing by the Bureau of Aeronautics, It 15 the intent of this ` ч 
specification to emphasize the importance of providing for adoquate | 

` bonding prior to assembling the airplane. | 


В. DEFINITIONS 


В-1. Interpretation of this specification shall be governed by 
the following definitions: o | D 


B-la.  Bonding.-This term shall be applied to the interconnect- 0 
ing of metal parts апа the main metal structure of the airplane Әу TR 
means of one or more good electrical conductors in a manner that will 
insure а "good electrical connection" that will not be damaged by wear 

. вла vibration incident to normal service use. к 


! B-1b. Good Electrical Connection.-This term shall be applied. 

|. to comnections, the resistance of which does not exceed .0025 ohms, 
provided the nature of the connection is such that the resistance will 
not exceed .0025 ohms as s result of normal service operation. 


2 Beld. ` Bonding Connectlons.,-Connections for the primery purpose 
| of establishing "good electrical connection" between metal parta, 
Sw» other (лап electrical system parts, are designated hereinafter ав 
2. Bonding connections. Іп some instances these connections мау 8150 
UE ‚ havê а secondary use йз attachments ог supports. ҚА р 
«і; Balh. ‘Bonding Jumper. -Shall be in accordance with figure ls. 


, 
ғ; 


E^ 'GERERAL PRINCIPLES AND REQUI ВЕМЕКТЗ. 


4 m Qel. Parts Requiring Bonding.-A11 metal parts of the airplane, ` 

. with the exception of those listed under Parts Impractic&ble to Bond, `. 
which do not make "good electrical connection" with the main metal 
structure shall be bonded. | | S 


7  Q-2.. Parts Impracticeble to Bond.-Parts which are movable to 
ап unlimited extent, such аз lending wheels, hand wheels, propellors, 
| ебс., @nd certain small metal parts whose largest dimensíon does not 
922 өхоееа 6 inches, such as wood screws, small cover plates in fabric, 

R eto., need not.be bonded, provided such ‘parts аге not within 2 feet 

Pes c, Of sanks,. flares, transmitters, or transmitter antennae, Unless . 
lo оем Т; Аля, регез алати SNA T "yegkfienttüe, боо ther; partes. m E 


: : Д x 
гу $e sion y zen € Meo, t Мет А СА mi солто 19-5 ¿reqa E. X 4 
p ҚАЙ << зде күзі . Sag TA. Ar we S Т эк кз hr SUUM ranis x 











ль. ЛЫ ЗА ео Жасы, аш 
FK o f). ee 8, lnsdilatior»ot Joínts imp actbbosbie (9 Bonal-If Tointa . . 77 l7 
К constati "or püréd ió^ кар OR атты tant gonat аге Те соте к 
КЕТЕРІ Ала tha narta, shall be 4nsulsted.by the use of 'phefiüiicmsuerial o ото 
"d or empire cloth tape. Тһе us^ or ргосесіі ўе аиа Мы DW 

4 < ductors, such as aluminum enamel, shall be avoided, when such coatings 
iN might "short* tits insulation. | ° ; ы J . 
172 г je ж- А е | ` Ms. 
+ Eum jt 9». 2 жек P xe y EA 


“Жұ 
“А + = j ^ Š е . 
Ё IW $ E | А ” A V 
; . . š P 


UB $705 %0% 





Pege 9 


, 


CONSOLIDATED AIRCRAFT CORPORATION | j 
LINDBERGH FIELD. SAN DIEGO. CALIF. š i š 
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6-2. Structural Parts.-The bondin; of members to structural _ 
parts shall be accomplished without weakening any vital part of the 
аїгр1апе structure, | | 


C-l. Characteristics of Bonding Connéctions.-Bonding shall be 
“. gcoomplished іп such а manner that vibration, expansion or contraction, 
‘and relative movement incident to normal service use М111 not break 
the bond or loosen it / to such an éxtent that the resistence across the 
joint exceeds .0025 ohms. Bondinz connections shall be as short &né , 
as direct аз it practicable. It 1з preferable to connect parts direct- 
.1y to the main airplane structure rather than to bond them through 
other bonded parts. Bonding jumpers or connections shall be inside 
fairing wherever practicable. 


| C-5. Dissimilar Metal Сопбас6з.-Соррег, brass, bronze, unplasted 
steel апа stainless steel іп direct contact witu aluminum or aluminum . 
alloy always results іп corrosion ir moisture gets into tne Joints. 
Bare faying surfaces or suck dissimilar metals neld together under 
pressure by bolts or other mechanical fastenings usu&jly віліс moisture. 
This form of construction is particularly liable to corrosion. Solder- 
ing or metal spraying serves to prevént the entrance of moisture. 
Jointing by self-tappinf screws, with finish loft оп Гауіпс surfaces, 
helps tò exclude moisture from the actual metal-to-metal contgct areas. 


Ы š ; | .” ; “ қ 
| _ Table Т shall constitute а guide for the arrangement or dissimiler 
c^ ‘metals іп bonding joints. : ZU 


.. 


TABLE I 


` ARRANOFMENT OF DISSIMILAR "TALS WHEN THE 
BONDING CONNECTION INCLUDES RA"E PAYING SUAPACES 








“Көбегіві of Primary 
Structure or Permanent 
Portion to which At- 
tached ог Bonded 
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^ inp Part - 





Vethod of Assenvling . 
Contacts ^ 

















eparate аз 
(а) Bonding Pert 
(b) Cadmium Plated 
Steel shim or 
Washer. 
(c) Oversize Alumninum 
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Table I (cont. 
' mechanical means of. 
attachment). 





eparate by ап overe | > 
size aluminum ahim, i 
washer or foil. 


Separate by an over- | 


Aluminum Alloy | sizo aluminum shim, 
| à washer ог foll., 


E 
-.  Q-6. Acceptable Bonding Methods. » eins 
i C-6a. Оп Non-8tructural Раг&з.-Опе of the following methods, Ë 
listed 1n order of their desirability, shall be used: 
1. Soldering 
2. Bolting | 
AA Self-tspping' screw апа lock washer 
Clamping. | | Par) 
C-7. Unacceptable Bonding kethods. . ҒАС 
С-Та. Drive screws,-Shall not бе used Гог bonding. ` DN 
C-7b. Жоп-5бапдагА Clamps. | | 
с-70(1). Clamps mking contact by penetrating bards or ears 
piercing the member and cutting into the finish thereof, shall not be 
| used for bonding.. is eS n wow, 5 | | | edi 
| | с-7ъ(2). Connecttons in the form of metal tape or strip wrapped 
| `` about the tube and drawn tight by twisting ог by patented locking |.  . 
б devices ог simibar means до not afford positive clamping action and . 
shall not be used for bonding. S | 


| С-79(5). Сіепсһей "с" clemps on cables, rod3 or tubing shall 
| ло be used Гог bonding. : ! f | 
Жош. Те), Riveted ог bolted Parts with Protective. Coating in JointsS.-— | 
| ‚ All riveted or bolted seams using insulating protective coatings. 11 ` 
Joints or employinr. sealing compounds between. motal parts shall be 
bonded. ta. the alrplene atnucture оп each. individual piece оГ sheet 
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D-6. Ball and Roller bearing Joints.-Are not of the integrally 
bonded type and parts connected by them should be joined by а bonding 
connection wherever practicable. | 


\ 


Е-2. Tall Group, 


"fittings or all removab detachablo or adjustable fins; If the fin 


E-28. м: at tests shall be made across the attaching 
does not make а "good el with the fuselage ап ade- 


ctrical connection 


фт" bond shall be applied across coch fitting. 


. ЬЯ 
р + 


v E-2b, Stabilizers.-Resistance tests shall be made across the 
attaching fittings of all stabilizers, If the stabilizer does not make 
a "good electrical connection". with the fuselage an adequate bond 
shall-be applied across eack hinge. 


E-3, Control Surfaces. 


Е-3а. Ailerons, Elevators, Rudders, Wing Slots and “laps.- 
Shall. be bonded to the main airplane structure by а bonding jumper 
ecross oach hinge. А surface havinr а continuous hinge сгевбег than 
26 inches іп length shall be bonded at по less than 2 places, 


` E-3b. Trimming Tebs or Adjustment Surfaces.-Shall be bonded: ` 
to the main surface o^ structure through at least опе bonding Jumper. 


- = Ф 


Е-5с. Disassembly.-To facilitate disassembly, the jumper used 


BEC bonding the control surfaces shall уе fastened іп accordance with 


the method indicated in Figure 20.  "henever possible, this connection 
shall be placed near a haendhole, inspection door, or some other accessible 
location. ' | T. 


| E Зоау Group, 


22 E-ha, Ризе1лде Structures.-"lelded steel tube, riveted aluminum > 
alloy, monocoque and semi-moncoque fuselage structures do not require ` 
bonding due to the 1nhorent metal-to-inetal contact of this type con- 
struction with its correspondingly low joint resistance. Resistance 
tests shall he made’ across all removable, adfustable ог detachable . 
structural joints. If these joints do not make "good electrical 


connection”, adequate bonds shall be installed. г. 2% 


Em 4, due tg the metal2Voenetal contn ks гае „ог welded До nts. Restst- —” 
LS ORC TERME. kate 


VI ELI 


& 


E-lb. Flying Boat Pulls.-Are to be considered inherently bonded 
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matorial shall be welded on, ог made integral м: Ё the fuSelage structure 


at a point ndar ine "ground? terminal af the radio гесе чіп. ворс м. 


` A літву, tap shall be furnished adjacent to the "cround" terminal 


of the radio transmitting apparatus. "їп чтё tse oi mnonocoqu6 UF очлы 905 
monocoque Гизе18гез, the tabs shall.be an integrasi part xef the buik- ` ч 
head or frame near the radio equipment, | 2 


орсоор асва АСС fhe А Де -412 parta passim. |, 
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| « 
E-hf.. Doors.-All doors shall be bonded. Опе connection 18 
sufficient for small access doors; large doors such аз watertight 
bulkhead doors іп flying boats shall be bonded at not less than two 
points (see Figure 22), The bonding fmper for removable doors shall 

` be fastened to the доог in accordance with Figures 3, l, ог 25, to 
facilitate disassembly.  Bondinr jumpers Гог emergeney exit doors or 
panels shall be in accofdance ith Figure 25 and shall not interfere 
withithe operation of the. exit. | 


Е-ба. Nain Landinr бепг.-А11 parts of the landing fear, except 
the wheels, shall be bonded. Bonds shall connect the top of each shock 
absorbing strut with the main airplane structure апа the bottom of each ' 
shock absorbing strut with the landing gear structure., All landing 

gear struts shall be bonded to the main airplane structure., Joints 
between sliding portions of the shock absorbing strut need not be 
bonded. | | 


Е-5с. Metal Main and Wing Тір Floats.-Due to the metal-to- 
metal contact of the riveted or welded types of construction, no bond- 
ing is required іп the main structure of the float. However, the float 
shall be.bonied to the main airplane struc ture through the support- 
ing struts. The top of all float struts shall be bonded to the main 
airplane structure and the bottom of the struts shall be bonded to the 

` float through the attaching fittings. All float strut | к 
attaching fittings shall heve suitable ears or tabs to which the bond- | 
ing Jumpers may be attached, ог the jumpers may be attached to the. 

"fittings provided the strength requirements of the rittings аге not 
affected, Е С T: JU | 


t 


E-6. Engine Section or Nacelle croup. 


| -E-68. Engine Mounts,.-Are considered to be bonded through their. 
attaching bolts.  Enpines seperated f rom their mounts by апб1-у10га- 
tion or shock absorbing blocks shall be bonded across each block to the. 
engine mount with а bonding. jumper. Shock móunted engine mounts shell 
be bonded to the fuselage by bonding jumpers across each shook block. 


E-65, Engine Rin? Cowl апа Cowl Fleps.-Each 1ndividual segnent, 
. section, flap or support not rigidly assembled іп "good electrical соп- 
nection" shall be bonded. Û | ЖОО ы ML T 


кере) ушык Aircraft.-The firewall and all s tructure 
FP |.of it. shall be ded to the main rirplane gtructurge a ag a o 
Ся nd Я часы» ЖҰР Жа Ba e E е AB; ы” Ns ыз КАРР w ndo 2 ыс p à SUN. е Жу жі» 


к 
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4 as 


^47 атома kha. Агата] a Wneluding;pinpA. CRo Nák. rods, ceble, еко,» 
TER DRE UG EMILIA pla&cqs.on the гоньд nn the FON 


©з side; Уо permit euey. засеока ор. nspas yun amd replacement COMICS lb)... 


Е. - #161 and 011 Sys temake | 
Е-7а. "Tenks;-All tanks, except thosé integral wivn vie maiti 


structufe; паз” be `обпчө@ Хо ine main structure оу at leusi Tho Con- 
nections, spaced as far apart as practicable (see Figure 21). 
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{ ^. E-7c. Piping - А12 piping shall be bonded to the airplane structure 


at each end, across piping intersections, and at intervals to matcn the 
aircraft structure but not to exceed 24 inches over the entire length. 
Contact with tne piping shall be made by clanps similar to Figures 8 and 
10. At joints nade of non-conducting material, the two ends of the pip- 
ing shall bc joined by a bonding jumper conforning to Figure ll. Joints - 
, made with solid or flexible metal conhections of brass or copper snall be 
y considered bonded and require no jumpers. Piping vhich is 1nstallea paral- 
lel to and close to long rigid netal members, shall te held firn and rigid ` 
.betweeri bonding connections by mechanical neans, such as clanping, to pre- 
vent rubbing or internaittent contact. | 





E-7d. 011 Coolers - snall be bonded to the structure at one point. 
No jumper snall be soldered to tne oil cooler in Ше vicinity of any 
soldered sean. | 


КАТУ, Metallic Case - Instruaents in пеба111с cases зла11 be con- 
. sidered bonded to the instrument board through tne nounting screws. 


_ Е-8а (2) Non-Metallic Cases - Instrunents in non-netallic cases shall ; 
not be bonded. I | | | à 


^7 Е-8а(3) Metallic Instrument Lines - 5һа11 be bonded to tne. Structure  , 


` in а nanner sinilar to that specified for Fuel and 011 Piping. 


X | | E-8b. Instrument Boards. | | „ аз LE, i 
 E-8b(1) Shock jfounted Instrument Boards - Shall Le bonded to the _ В 
matin airplane structure at two points, spaced аз far apart as practicable. . 
Instrunent boards in aulti-enginé aircraft shall be bonded at no less than : 
` three points. | | MOT ше" $ : E 
E-8b(2) Rigidly attached Instrument Boards - “ау ое bonded to the 
„airplane structure through tue attacnnent fastenings., | | 
| Е-9 Surface Controls. MED 
E-9a Control Sticks - The lower end of control sticks süall be 
bonded to tne nain structure. | т 
E-9b Fudder Pedals - Snall be bonded to tne main structure and to 
the connection between the pedals in the forvard and ‘aft cockpit. 
: ` E-9c (1) Stationary - Menbers 18 inches іп length, or less, shall be 


A... bonded at me point nearest to the main structure. , Members longer,tnan ` . 
үзе ке ка а Жаса, Абы Т PETTE ncn ona pa SR Ж Басы ome exo S 
Куле ;Bidgpeint and ау бре d . enbers. Ab inopes in Length ang. jonger uii. 3 

à à ^" v Su 


d 
AP LPS 


ле. abut пәк ектеей 24 incgep over the өп ісе Зрял. ксн Son Cord roc 


а complished without removal of protective. i n fron t 

Там T E-90 (2) Movable * Мелбеге 18-іпсһез in length ог less, 5па1] be. e 

г! 2 JPonaed aft. one en пр1у. Members exceeding 18 *$s»ches in lengtn shall be `` 

- bonded at eacn end. Tabs s to tne end бт ©залр» мау’ Jc чоо’ JW 
аз bonding connections (See Ғірігез 15, 18 and 20). 
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; -. E-9d, Bell Cranks - Shall be bonded to the main structure (See 
' Figure 18). - | т : В 
el 428.97. Control Chains - bhall be insulated fron metallic parts, ex- ` 
cept: as specified hereinafter, to prevent rubbing or intermittent con- n 
t&ot. : The chain need not be insulated at the connection to push rods 
or cables or where it passes over вргоске%5 ог папа wheels. 
` r Е-10а. Pilot's Seat - Shall be bonded at one point. 
| E-10b. Observer's and Gunner's Seat - Need not be bonded if the ad- 
justmnent range of the seat exceeds 6 +пспез. b 
P E-ll. Electrical Lquipment. i | 
`Е-11а. Conduit (Flexible ог solid) - Each end of all electrical con- - 


duit shall be bonded to the airplane structure. Conduit shall be bonded 5 
at intersections and at intervals to маси the airplane structure but not `: 
to exceed 24 inches throughout its length. Contact with the conduit shall y 
be nade through clamps simllar to Figures 8, 9 and 10. Bonding shall be ` ` 
accomplished witnout іле removal of the protective finish fron the struc- 

ture. Conduit installed parallel to and close to long rigid members shall 
be made fast between the bonding connections to prevent rubbing or inter- j 
nittent contact. : 


E-1lb. Ignition System - All conduit апа netallic items comprising 
the ignition 3ysten shall be subject to the bonding requirements appli- vi 
cable elsewhere in tne airplane, exept аз доаіѓіеа or supplenented by 
the requirements .of the snielding installation. In general, ignition 
systems require more extensive bonding tnan other parts- of tne airplane. 


-ЕПС.. Miscellaneous Itens - Generator control boxes, filter Ъохез, | 
junction boxes, Shielaed batteries and battery cases which аге metallic 
Shall be bonded. к Жы 2 | DS 


_8-13а, Flare Ве] сазе Torque Tubes ahd Levers - Torque tubes shall 
Бе bonded at each end to the main structure.  uuide levers snall be bond- 
ed to torque tubes. AP. 5 | 3 2 due, 


F. BONDING PROCEDURE | 


F-l Materials - The following typical materials and items shall be `` 


used for the рогрозев indicated: 
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onforming | 
Nav Department Specifications Purpose 


бе welded ог 
scidered to prim- 
агу and secondary 
structures for ex- 
ternal bonding | 









buarter Пага, Sheet ог 
trip (Aircraft Use)" 













Кол тут Alloy;(Aiuminun Al bonding to 81- 
and Strips, Magnesium- Coppe er) Plate & uminum alloy | 
Aluminum Sheet (Type I or structure prior | 
ог . ШҮ: to heat treat- | 
"Aluminum; plate and Sheet, ment and/or | 
. (Type 1)" | metallizing | 
'A1uminum Foil" TAS To separate alum- 


inum from steel 
ог other 618зіш- 
Alar metals аб 
bonding points 
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per "ire 
% ог equi 


(Ribbon 


ЖЕТІСІ randeg 
Copper Pig Tail 
Cable 


2565—51 Ђолаїпе conductor 
or -5 (ог Jumper 
ог equi 


- - = Bonding conductor 
junper Гог use 
with aluminum 
terminals 


randed. ñ uminum 
Pig Tail сафо 
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огей ог Мас пеа 1егт1па1‚ 
Aluminum Terminal Aluminum 


Use with s rando 
alufinum cable | 






ug Terminals 
| tail) jumper _ 


‚ог equi terminals 
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: РР. | | "V equiv. [terminals 
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рз - Aluminun, 11р, ondine з 10 ng non- 
Alloy (Aluminum ^| NUT. 65.05. structural al- 
| i 214011 luminum alloy . E 


Coated | ық 
| | X a Y or ‘tubing or con- 
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Glamps - Fliosphor ics m d шуда, | [B.E LET copper 5 
| | | tubing s dis 






Bronse 





. Bo ting connec 


ор m ut, 8 5р; К ast с, 
securing clamps, _ 


Aluminum Alloy", 





















ids Le Eu А jA F . 1 
- Е л. ж”. 2.. А < 
Š M | a Телі А Бе dh ; mm 
er . 7 |“Жазхег Ета п, Stee do 
" 2 „*? Зе ТЫ 


ГНА 165 НИЙ 


|Gonceve Washer = 
h н |Connecttons" 


| NE 
A 


тоты мо tban ғаз 


CONSOLIDATED AIRCRAFT CORPORATION 


SAN DIEGO CALI‘ СЯМ!А 


MODEL . AIRPLANE REPORT NO 


Table IV (cont.) 
ل‎ 


Purpose 


Navy Department 5 ecifications | 
ЕТӘ Ко. 
m | 


! 


ет 
d Material 


KtEtackhing aluminum 
strip to wood 
struoture 
Attaching copper 
ribbon to wood 
Structure 


Bolting connections, 
securing claps, etc. 


Ма 30 


-18 -L 


Stee alls "Na 
ement Coated ' 
; sa | 
-30 


Brass Nails | -В18-і, i 


"Nut, Machlne Screw, АК-240 | 

Aluminum Alloy" ог i 

АМЗЬ ' 

AN-515 | 
g r 

` AN520 |. 


: АН-9 : š 


"Screw, Касһіпе, 
Aluminum Alloy, Brsss" 


nalock Nasher, Steel" ! 


1310573 
229535-L 
-5 
3213003-1 
213003-2 


4213172-3 


521,010. 
621,011 
7213052 
8310516 


9213051) 


Superseded 
Superseded 
Superseded 
Superseded 


Superseded 


. Superseded 


Superseded 
Superseded 
Superseded 


Superseded 


Superseded 


by 
by 
by 
by 
by 
by 
by 
by 
by 
by 


МАР1041, 1042, and 1043 
NAF1042 (2625 Cir Mils) 
NAF1042 (4200 Cir №113) 


NAF47254-167 
NAFL7254,-168 . 


NAFL7254-189- 
NAF1051 
NAF1051 
NAF1137 
NAF1029 


213170) by AN738 | 

| | -At bonding connections, where metal- 
to-metal contact must be assured, peint and anodic film shall be removed. 

No greater area shall be bared than 13 essential for contact, to minimize 

. the reduction of resistance to corrosion. Where self-tapping screws are 
used the surface treatment shall not be removed. The protective finish ` | 
shall never be removed from any vital struetural part of the airplane for ` 
bonding purposes. . К | UE m IE : ; 


F-2. Preparation of Surfaces. 


: sp'^lcukal 


PE T LES IRE 


' Р МИ 2 фае сна с 0o е VERE 

ye( Mo sre ДА RA E Ui : » EXE... 

Jed ог” АҒА А 4393 r: ds 
‚е: h bur aeo “ysi B 


"shall-be-used far cleaning. 
КЕРЕГЕГЕ | 

“shall vetu 

2 S бй” I ы „> -* бы я „+ ENT. 


TE. a i 
сүт? 4 . bes 05 
- сё f pa rhan ya .--4 
ыж T fg бе. “^^. ges е жалы I < p 
d Ы Ж к M Wer aes sa Ы 


ring.- 


e 
» 


22. өзЕ-3. golde 


ум NE SE a ОЧИ 


tI. zl б: Cos Ж НЫ Т ; ПУТ E : * Б Е 
1. Тегшійа1з t5 Brug: `ç sig tei MAN eos ML 
c. 2. 2% "аре! (pig ta J cable to steel, r copper partu..7 S 


| | ф Drass о 
Эш Interconnéctihg Stranuüéo \ рав Vell ос ` 
2 x i ы x қ А 


` ` Ж 


CHECKER 


^ Ере 
APPROVED 








FORM мо an FOS 


CONSOLIDATED AIRCRAFT CORPORATION |: pace 18 


SAN DIEGO. CALIFORNIA 


Е ` 
MODEL . _. AIRPLANE REPORT NO Қ 


F-38. The parts to be soldered shall be thoroughly cleaned and 
tinned to insure adhesion. | 


F-3b. As soon as the soldering {в finished, the part# shall.be 
cleaned with a гав saturated with carbon tetrachloride or alcohol. 


| Е-3с. All soldered joints except stranded (pig tail) cable to 
lug terminal joints, shall бе given one coat of clear varnish as soon аз 
the specified cleaning 13 completed. This preoaution ig necessary to pre- 
vent corrosion from weakening the joint. The yarnish protects the parts 
until inspection, after which the routine finish is applied. 


WI polting.-The connection shown in Figures L арӣ 5 shall be used 
‚ . for connecting bonding jumper terminals, making removable bonding connections, 


or where soldering 18 impracticable: 


#-5. Self-Tapping Screws .-Self -tapping screws may be used in con- 

necting bonding jumpers to nonstructural parts if more desirable than bolting 

or soldering, to integral tabs or ears оп structural parts, or direct to 
structural parts іп special cases. The protective coating, finish, апа 
anodic film shal not be removed from апу surface ог surfaces when this 
method is emplo a, No special surface preparation is necessary previous to 
making а bondi ^connection with self-tapping зсгемз. Self-tapping Screws 
shall conform to the requirerents of N.A.F. Drawing 310516 and Navy Aero- 
nautical Specification 5-92, Туре =, size 4-40 or #6-32. (See Figures 

Y and 2). 8 2% | | * . o E , ; 

EX Ұ-5а. Method „оё Use.-The coated and finished tube, tab, or part, 
‘shell be drilled 88 specif 184 and а self-tapping Screw shall be inserted, 
through а toothed lock washer, terminal and concave or flat washer (when ` 
necessary), into the drilled hole апа drawn down tightly, 88 indicated in 


Figures 2 and 6. | | | 
7-55. Drill Size.-The 1411 sizes shall be as specified in Navy 
Aeronautical Specificatton РІ-5. Pi ү | . | 


E ; БАТИ Sealin;.-In order to properly seal the joint апа to increase ` 
108 resistanoe to oorrosion, the self-tapping screw shall be dipped in а. 

| primer previous to application. There shall be no leakage of oil frpm the MT 

2 

| 


Anterior of tubes due to bonding. 4% 


. F-5d. Limitations -NO self -tapping Screws shéll be used in portions 
of structural members except in regions of lowest fibre stress. No self- | 
лу 2 $apping screws shall be used іп fuel or 0141 lines or іп eleotrical conduit. 
NET ۹ i a e pang, СС пре хз. №9 used on nongtruotura], members, where 
D... $o)üeriung 5514438, Vue ары tax ts 1юргаеКУгар1а› ay ga fuel anë 
| oil lines апа оз стас? сео, Clanps METT o raliar лр, PARS 9 7. 
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F-7. Finish for Bonding Connections.-Protective finish shall be 
applied as soon as practicable after the connection is completed. There-. 
того, bonding connections shall be tested as soon as possible after con- 
pletion: E | ; ' 


F-78. Just prior to the application of the rinish, the connection 
shall be given a final cleaning, with a rag saturated with carbon tetra- 
chloride or alcohol. 


2-75. Clamped and soldered connections shall be finished with one 
coat of zinc chromate primer followed by 8 routine finish, in accordance 
with the applicable finísh specifications. 
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NOTES: 
‚ |. TERMINALS SHALL ВЕ до DESIGNED THAT THE STR.ANDSD 
ТӨСІЛІ) Р!еТА! с МАУ BE SWAGED_OR СК\МРЕР. 
INTO THE TERMINAL BY THE UJE ОЕ MECHANICAL 


AGING OR CRIMPING TOOLS. m 
MACHINED. РВОМ 


2. TERMINALS SHALL ВЕ 421-1221: OR 


ALUMINUM. E: | m 
3. ALUMINUM P STRANDED WIRE) SHALL HAVE 
ОЕ 5750 OR 4820 CIR. MILS.. 


А450 ОМ THE DIAME МАЕ 1042. [CU. ее гім 
2625 CIR. MILLS) AND ON THE RELATIVE КУ 


| CONDUETMITY OF ALUMINUM АМО COPPER. 
PIGTAIL TYPE BONDING JUMPER 
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MEMBER. ТО BE BONDED , OR 
BONDING TAB , LUG OR EAR. 


SEPARATE, IF AND А6 
SPECIFIED BY TABLE I 






LOCKWASHER 
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PROTECTIVE COATINGS OR FINISHES NN 


NEED NOT BE REMOVED FROM : 
CONTACTING SURFACES. WASHER - AN 960 


CONTACTING SURFACE». 
DO NOT USE IF DISASSEMBLY JUMPER TERMINAL (FIGURE 1) 
WILL ВЕ NECESSARY. 


TYPICAL ATTACHMENT_OF JUMPER BY SELF- -TAPPING "em 
| FIGURE 2 
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РЕАСЕ< ғой BONDING | 
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MACHINE SCREW 3510000 
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| | | 
| REMOVE PROTECTIVE COATING MEMBER, То BE BONDED, OR BOND- 
OR FINISH FROM CONTACT ING TAB; W OR EAR j ALSO 
SURFACES FOR BONDING- [SURFACES OF_CLAMP 
і DRILL FOR SCREW 
ESE nn aA . GHR | 
ME رو ج‎ ITN мленне SCREW 
АН 529-10 
JUMPER (Е G. I JUMPER TERMINAL(FIG.I ЧОТ AN 345 -10 
LOCKWASHER AN 930 -BIO 
SEPARATE, IF AND AS | у 
ECIFIED BY TABLE I WHEN. DISASSEMBLY 15 
UNNECESSARY USE ELASTIC 
‘STOP-NUT NAF 1137-1032 - 
WITHOUT LOQCWASHETR. 
TYPICAL ATTACHMENT OF JUMPER 
BY AACHINE SCREW NUT ` 
FIGURE 4 









MACHINE SCREW AN 520-10 


JUMPER FIGURE 1) 
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THE MINIMOM ALL OWA BLE GRIP. 
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STEEL MEMBER. WITH BONDING TAB 


FOR ATTACHMENT SEE FIGURE 


ЈОМРЕР. (5ЕЕ Fi€URE.I) 


| УРСА ATTACHMT. OF men ТО STL. MEMBER. WITH BOND. TAB | 
_ FIGURE 7 d 








SEPARATE, (Е AND А5 
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OMIT JUMPER TERMINAL 
AND INCLUDE CLAMP. 
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FOR ALL TYPES OF SHIELDED / 

CABLE. CLAMP TO ВЕ SOL- 

DERED TO SHIELDING, JUMPER 

TO BE ATTACHED TO FIRE ` FARE WALL 


WALL WITH SELE- TAPPINC 
SCREWS 


* 


ALL CONTROL RODS ТО ВЕ 
BONDED ТО FIRE WALL. 
( PER TO ALLOW FOR 
MAXIMUM MOVEMENT 
OF CONTROL. 






PREFERRED METHOD 
(TOE 


ALTERNATIVE METHOD : 
(SEE FIGURE 10) 


SEE FIGURE 2 


CONTROL CABLES WHICH 
DO NOT MOVE TO AN UN- 
LIMITED EXTENT 4HALL BE 
BONDED TO THE FIRE WALU 
| ТНЕ JUMPER CLAMP OR 
[JUMPER BRAID SHALL ВЕ 
[SOLDERED TO THE CABLE IN 
ACCORDANCE WITH FIG: 14 


SEE FIGURE 2 _ 


SEE FIGURE 7 9 


SEE FIGURE 2 
ENGINE CONTROL ROD 


E ALL. PIPING (FUEL , OIL 
AIR, ЕТС.) АМО ELECT- | 
RICAL CONDUIT SHALL 
BE BONDED TO FIRE 
WALL. CLAMPS MUSTI 
BE USED FOR ATTACH- | | 

кю 2-1 2% ` PIPING 


SEE FIGURE ə ` 
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- A 


ING JUMPER TO SUCH O ' n d 
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IF INDIVIDUAL JUMPER 
LENGTHS ARE EXCESS- 
IVE. ,THEY MAY BE СОМ- 
NECTED TO А COMMON 
JUMPER, AS SHOWN. | 
(SEE FIGURE 5 
‚ЗЕЕ FIGURE 14 JUMPERS SHALL ALLOW 
FOR MAXIMUM /МОУБ- 
' MENT ОҒ CABLES. 
` TABS INTEGRAL WITH 5ТЕМСТУК | mE 2 
TYPICAL METHOD OF BONDING CABLES TO STRUCTURE 
CP | DIAGRAMMATIC. ЕУ Басы 
FIGURE жәе 
| ve | | IF RIBS ARE STEEL, METALLIZING ` 
METALLIZING STRIP | J | STRIP $ JUMPER SHALL ВЕ COPPER. 
š ‚ í ED TO `` 
ON WOODEN BEAMS ONL) ` UMPER MAN BE SOLDER 
| | > BE EE BUT_CONNEC TION TO RIB 
^ webs 5 NL 22 Тму&т ВЕ SELF-TAPPING SCREW. | 
E | E E ` у; : SEE FIGURE 2) _: | 
3 ^ I "E | Y ` T ` RS 
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METALLIZING ёт ом WOODEN BEAMS 


PUSH ROD С^ SEE FIGURE 17 


МАСНІМЕ SCREW ATTACHMENT 
TO PERMIT DISASSEMBLY 


(SILAR. TO Fi&QURES 34) 






BONDING JUMPERS То ВЕ 
ATTACHED WITH SELF- 

TAPPING SCREWS TO TABS.. 
SEE FIGURE 2) 


PUS ROD 
WITH A „copr ER METALLIZING STRI P, THE JU MPER 
ДАА a DER ¢ MAY BE SOLDERED То THE STRIP. 
WHEN THE АРТИ STRIP 1$ ALUMI THE 
i : | ^ | JUNPER SHALL ВЕ ALUMINUM $ SHALL BE FASTENED 
LU. ағы Uus E | [OTHE STRIP WITH ALUM. ALLOY MACHINE SCREWS. 


IN EITHER CASE, 5$ELF- TAPPING SCREWS SHALL 
BE USED POR ATTACHMENT TO THE BRACKET, _ 
‘WITH SEPARATION B WEEN DISSIMILAR METALS, | 
А5 SPECIFIED. BY ТАВ гл | 
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